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Ref: 94-F-0787 


Mr . Jonathan Gordon 
Department of Political Science 

The University of North Carolina at Chapel Hill 
CB# 3265, Hamilton Hall 
Chapel Hill, NC 27599-3265 

Dear Mr. Gordon: 


This responds to your March 24, 1994, Freedom of Information 
Act (FOIA) request pertaining to Record Group 330, Accession 
Number 66-A3203, Department of Defense Research and Engineering 
(DDR&E) folders entitled, "Foreign Research and Development 
Capability - 1957," and "95.8 - Defense Science Board." Our 
April 4 interim response refers. 

DDR&E provided the enclosed records as responsive to your 
request. Since chargeable processing costs were under $15.00, 
there are no assessable fees, in this instance. 


Sincerely, 



W. M. McDonald 
Director 

Freedom of Information 
and Security Review 


Enclosures : 
As stated 
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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON 2S, D. C. 



research and engineering 28 October 1957 


MEHORANIXM for MR. WARBHAM r4 
MR. BR OOKS 
MR. GABRBIT 
MR. BIRD 
MR. BELIBA 


SUBJECT: 


Foreign Research and Developnent Capability 


Attached is a menoranduBi from Mr. Weaver asking each office 
for recommendations as to technical areas in which particular 
foreign countries have special competence. In order ^ ^ 

preliminary answer to this memorandum, it is requested that each 
of you furnish your off-hand coamtents with respect to; 


(a) Technical areas in which, from your own knowledge, 
particular foreign countries have a special 
competence. 


(b) Suggestions for means of making a more thorough 
survey, should this be desired. This information 
should be transmitted to Mr. Garrett by 1 Hbvem- 
ber. 



J. R. Townsend 
Special Assistant 


Attachment; Ifemo fim Office of Foreign Programs dated l4 Oct. 1957. 
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MIRUTBS 

Secoiid Meeting of tbe 
EEIENSE SCIERCE BOARD 
13 December I 956 
The Pentagon 
Washington, D. C. 


Members Present; 


4 February 195f " ' ^ 



(a) Qaaliaan, or designated alternate, of Anay-Navy-Air Force Senior 
Advisory CoDimiitees;''' ' 


Dr. Frederick L. Qovde, Chairman, Army Scientific Advisory Panel 
and Chairman pro tern, 2nd Meeting, Defense Science Board 
Dr. E. R, Piore* for Dr. J. A, Stratton, Chairman, Naval Research 
Advisory Committee 

Dr. James H. Doolittle, Chairman, Air Force Scientific Advisory 
Board 

(h) Chairmen of 0ASD(R&D) Techn3.cal Advisory Panels ; 

Atomic Energy 
General Sciences 
Materials 
Ordnance 

Research In fecial Operations 
Electronics 
Personnel & Training 
Medical Sciences 

(c) R^resentatlves of Other Agencies ; 

Dr. Detlev W. Bronk, President, National Academy of Sciences 
Dr. Allen V. Astin, Director, National Bvireau of Standards 
Dr. Alan T. Waterman, Blaxictor, National Science Foxxodatlon 
Dr. Hugh L. Dryden, Director, National Advisory Committee for 
Aeronautics 


Mr. Harry A. Wlnne 
Dr. R. W. Calms 
Dr. Zay Jeffries 
Dr. L. T. £. Thon^son 
Dr. Vfllbur Schramm 
Dr. E. W, Engstrom** 
Dr. Paul M. Fitts** 
Dr. Richard A. Kem 


Q-ttiers Present ; 

Office of Idle Assistant Secretary of Defense (RftP) ; 

Dr. C. C. Furnas, Assistant Secretary of Defense (RStD) 

Jh:. WilHam M. Holaday, Depu-ty Assistant Secrretary of Defense (R&D) 
Jhr. George D. Lukes, Executive Secretary, Defense Science Board 


This docixiient contains information affecting the national defense of the 
United States vlthln the meaning of the Espionage Lavs, Title Id, U.S.C., 
Sections 793 Q33d 79 ^* transmission or the revelation of Its contents 
in any manner to an unauthorized person is prohibited by law. 
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Present by Invltalilon : 

(a) For Items 1 through 7 ? 

0ASD(E&D) Division Directors, Directors of Technical Offices, 

Senior Mlltary Staff Officers, Committee and Panel Secretaries, 
and Secretary, fi&D Policy Council. 

(h) For Itan 5 ; 

Mr. Samuel E. Clements, Director, Planning ItrLslon, QASD(B8J)) 

(c) For Itm 6 ; 

Lt. Gen. S. E. Anderson, USAF, Director, Weapons Systems Evaluation 
Group 

Dr. Albert G. HiU, Director of Research, Weapons Systems Evaluation 
Group 

Mr. Bert F. Brovm, Weapons Systems Evaluation Group 


*Present for discussion of Item 14- and subsequent items. 
4f*Departed after Itea 9* 
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ITEM 1 - Minutes of the First Ifeetlng (COMFIDENTIAL) 


The Executive Secretary proposed corrections (TAB A, DSB 3/I 
Add^idum)^ that had come to his attention^to the minutes (DSB 3/I) of 
the First Meeting. 


There heing no further corrections, the Board approved unani- 
mously the corrections proposed. 

ITEM 2 - 



Presentation ; 

Dr. Pumas referred to salient portions of his notes on the 
py 1958 RScD budget (ED IO6.8/5, secret, ITEM 2, TAB A, DSB 2/2), 
pointing out that in times of intense international stress, the tendency 
is to over-estimate the crisis and neglect the needs of future weapons 
technology. He expressed the hope that the Board cotOd adequately 
argue the case of the future and assist in Ihe attainment of a balanced 
research and development program meeting the critical Immediate needs 
and the problems of the future. 


With such a philosophy in mind it would follow that where 
duplicative development exists, we should have the courage to exercise 
selectivity and Invest the "savings" in programs that look to the more 
distant future. 


Dr. Pumas outlined further the financial environment of the 
research and development program; to wit, Idiat the number of dollars 
of constant value available for defense research and development have 
been deereasijag steadily since 1953* The accompanying chart— "Department 
of Defense Fvmds Available for E^"— with explanatory rm- hArH (tab B) 
graphically portrays this trend. Ohe net effect is that we are today 
sp ending less on defense research and development, in terms of the 
purchasing power of today's dollars, than we did in I95I, in ^ite of 
the greatly increased conplexily of the developing weapons technology. 

Discttssion ; 

Discussion gravitated towards a questioning attitude as to the 
effectiveness of research and development in providing cambatworthy 
weapons. It was pointed out that not only is the weapon involved, but 
also -the carrier of the weapon. In an era where the i^eed of the 
carrier is undergoing a rapid change, it would appear that more effective 
progress would be attained through profound attention to the over-all 
system. Piece-meal approach along discrete technological lines 
to strains between the potential of the carrier, the search and detection 
device, and -the lethal power of the destmctive device. 



Ingenuity in the technical sense is not rezlized if our veapons 
S’ /stems do not prove ccmbatvroiTthy* Seme e:q»eriences in World. Wars I 
ajd II were cited as illustrative of this point. 

Discussion closed on the note that there is a real need to test 
our veapons systems to dmnonstrate and evaluate their points of weakness 
rather than their points of strength, the consequences of which will he 
better direction of and more attention to the needs of the reseaxch and 
development program; indeed, perhaps leading to some high ly unconventional 
approaches to warfare, 

ITEM 3 ” Ihe ]^fa,teIlals Program of the Department of Defense (UNCLASSIJb'lKD) 
Presentation ; 

Dr. Jeffries outlined the nature of the assignment undertaken 
hy the Materials Advisory Board (MAB) of the National Research Council 
in October I955 at the request of 0ASD(R&D) (see ITEM- 3, TAB B, DSB 2/2), 
Both the techniesQ. content And the administrative organization of the 
materials program were cited as -warranting major attention in the MAB 
review, the end objective being to establish an adequate and efficient 
program which would provide maximum svqpport to both short 3cange and 
long range weapons development programs. 

The MAB organized a special ccmmlttee and fifteen technical 
panels for this purpose. While the final MAB report is planned for 
completion during the first quarter of 19^7; e&ch technical panel had, 
as of the date of Dr. Jeffries* presentation, coD5>leted a preliminary 
report on its findings. Seme of the highlights are the following: 

a. The materials program in 1die main is reasonably 
adequate and satisfactorily selective, the one exception being 
the support of basic zreseaxuh, 

b. Military needs are such that there are continuing 
pressing demands for a higher level performance of materials. 

These demands forge a need for more research, particiilarly in the 
e:q)loratory and basic research portion of the i^ectrum. Further, 
the pressure for new knowledge appears to be unrelentless: 
technological ad-vances< mahe the materials requirements more stringent; 
the number of devices that need improvement continues to Increase; 
and the number of new devices that are needed continues to Increase. 

c. While the situation of materials supply was not good 
in 1951 (ei^t metals were cited on the hi ghly critical Ust), 
the situation is now greatly iarproved. Nickel is fairly free and 
aluminum and magnesium are available. Ohe most critical metal now 
is selenitm. This represents very great progress since I95I, 

d. Progress can be substantially advanced through Defense 
i^onsorshlp of s^sgposia in the materials field on a timely basis. 

The rubber and plastics syi^oslum serves as a good exan^le of the 
engagement of ^eciallsts to make contributions to the military 
program. ^ 
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e. Deparfaaent of Defense activities establish such unique 
and demanding requirements that Defense leadership in supporting 
research in the materials field is essential* A few yeaM ago the 
r»if program was a crash (as opposed to a conventional) endeavor 
The same characterization applies to the titanim program, although 
in this case a momentum has developed which may now carry the 
program forward at an acceptable pace* TSiere appears to be no 
doubt for the need for crash developments on missiles materials. 
These circumstances arise mainly from the lack of incentive to 
industrial concerns in view of the lack of mar kets in the civil 
economy* The military Services are the great beneficiaries of 
these developments and it is proper that they fi n an c e the initial 
outlay* 


Discussion ; 

The question was raised as to how the MAB report could be 
helpful in the current problem of the FY 195® budget (ITEM 2, above)* 
It was concluded that the time of availability of the report would 
permit infliuen ein g of adjusteents only, but that tee report could be a 
great use in tee following year's budget. 

The problem of radiation resistance of materials was raised 
from tee standpoint of whether this is a responsibility of tee Atcmlc 
Energy Commission or tee Department of Defense. The effects of radi- 
ation on electronic equipment and materials can make or break a situation* 
It was agreed that it may be timely to clarify mana gerial re^onsibllities 
in such specific areas of activity; 

Further discussion centered on tee collateral support pattern 
of materials research, such as may be gained through tee sr^ort of 
basic research by the National Science Foundation. Note was taken of 
good working level coordination between tee militaary Services and tee 
Foundation, a coordination developed to tee extent that proposals are 
exchanged and shared on a monthly basis. 


From tee point of view of attraction of the scientific community 
to materials research, it was noted that nuclean physics is tee strong 
magnet of attraction that not many universities in tee nation have 
a first-class metallurgical activlly. The point was made that metallurgy 
is a derivative science like oceanography and meteorology, and teat a 
Tnftin problem is how to pop\ilate adequately tee profession in these 
derivative sciences* It is not only a matter of Inspiring tee student 
of rlsiiag capability but tee teachers, too: tee latter get siphoned 

off to other activities. This is partly tee consequence of the fact 
teat in ilmerican universities there is an insufficient range of 
opportunities to attract and retain teacher talent in tee derivative 
sciences. 


The observation was made that aaay s\;^ort of basic research in 
colleges and universities will result in benefits beyond tee actual 
research products, such as a crop of graduate students trained in tee 
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field* It is in this rei^et that a 3-year contxaet for hasio research 
vould do wonders throu^ the pirovisian of csntixmity of students in . 
the activity long enough for them to eam their doctrates. !Qae further 
point was made that basic research Itself is getting to be a more ccmplex 
endeavor, and that it is a rare event for the scientist to make a signifi- 
cant contribution over a q;)an of time as short as one year. 

ITEM 4 - Research in Special Operationa (COHFTDEHTIAL) 

Presentation ; 

Dr. Schramm called on Mr. Edward Wetter, Secretary of the 
Mvisory Panel on Research in fecial Operations, to present the cxirrent 
status of the program. A sumsary of the factual data presented is 
attached (TAB C, "DOD Special Operations Research and Development Program, 
IT 1957, December, 1956*'). 

Noting the hi^ily fluctuating sig^port levels of special oper- 
ations reseeurch in the DOD budgets over the years ($4.2 Tmiiirma in 
IT-53, $0.4? million in IT- 56 , and ^.75 minion in IT-57), Dr. Schranm 
char a cterized the situation as discouraging, not only i^gm the point of 
view of evidencing indecision on the part of the Military Departments 
themselves on the need for and ioportance of the area, but also from the 
point of view of the scientific ccmmunily: these funds are not supporting 

the research of a single top-fli^t social scientist . 

Dr. Schramm pointed out further that what may be lacking is a 
certain cdtlcal size of effort, both in terms of men money, over the 
years* Below the critical size there is no progress of consequence. 

He ventured his own view that there is a great military need for 
for the area: l.e., psychological warfare to Influence the opinions, 
emotions, attitudes and behaviors of peoples to support the accomplishment 
of national policy and aims; the interrelated fields of guerilla warfare, 
evasi^on^^escape, and subversion against hostile states; civil affairs 
and/gcnfenffiaat; and related Intelllgenee planning* In either the 
event of one large nuclear war or a great many brush fires, or both, we 
are not prepared; and our e^^erlence is nil. 

Dr. Schreinn posed the question: Do we have the theory, the 

method to do the Job? Be answered that we have not, if we take competence 
in physics as a conparative standard. But the theory is developiz^g. He 
expressed his conviction that we could assemble the good socieil scientists 
of the country to work on the problem if we had a climate of adequate, 
stable support, and some understanding of \diat constitutes proper 
direction. 

Discussion ; 

The thouc^t was advanced that perhaps the area is one \d 3 ich 
deserves support and direction at the QASD(R&D) level. What would be 
the view of the Military Departments in this respect? Would they propose 
or endorse support at this level? 
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It vas observed -ttiat the objective of a good part of special 
c oerations is to keep out of war: -ttiis is the essence of a design of 

a deterrent to war* Qhere is agreenent of the ic^ortance of the field, 
but where shoxild direct res^onslbili'i^ for productive research effort 
rest? Sane menbers thought that Amy G-2 (intelligence). Wavy Office 
of Naval Intelligence, Air Force A-2 (intelligence) have responsibilities 
whi c h are gemane to the Interests of fecial operations. 

Discussion closed on the note that ttie social scientists do not 
work good in groups vtnless they are engaged in fundanental research, 
and where res\ilts for appllcaticm are denanded. Idle Interest of the 
sponsoring agencies va n ishes because nethodology appears not to be 
forthccoaing. The thought was voiced that, if the social scientists 
were to demonstrate that they had a methodology, an adequate stable 
support for these programs would almost certainly be autamatic* 

The sense of agreement was that the Defense Science Board should 
give a second and more Intensive consideration to this ic^ortant area 
at its neict meeting. 


ITEM 5 - Interchange of Technical Information (FOR OFFICIAL USE OHLI) 

Dr. W. J, Sweeney had Invited the attention of idle Assistant 
Secretary of Defense (RScD) to the need for ccmslderation at the policy- 
making level of certain problems involved in the Interchange of technical 
information betwe^ and among the MUltaxy Departments, their contractors, 
and concerns doing voluntary research. See TAB D, Dr. Sweeney's memo- 
randum of 22 October 1956. "Dr* Fumarf reply to Dr. Sweeney (TAB E) 
referred to staff actions underway within QASD(R&D) on these problems 
and augmented eispects resulting from the hearings before the Moss 
Congressional Sihcommittee, the Coolidge report to the Secretary of 
Defense by the Committee on Classified Information, and other Interests. 

Presentation : 

Mr. Samuel E. Clements, Director, Planning Division, 0ASD(R&D), 
briefed the Board on the actions underway to ascertain policies and 
procedures in the interch ang e of tech ni cal Inforoatlon needed improve- 
ments in those policies and procedures. He r^orted that: 

a. There is an increasing awareness that benefits to the 
Defense program, and heziee our over-all defense posture, will result 
from lE 5 »roved procedures in interchange of infomation; 

b. There are trends on exchange of infoxmation that arise 
from the development of our relationships with the NATO countries; 

c. There is deep concern over the leaks of liiportant 
infomation to the public press, and that unwarranted over- 
classification contributes to this undesirable situation; and 
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d. Solutions to interchange of scientific and technical 
infoxnation do not rest solely with the ASD(B£D), since he does 
not have specifically assigned functions in this regard. It is 
true that the ASD(B8 gD) is the top sclentlfle rOD official interested 
in tile welfare of science, but he 1ms no specific reponsibilily for 
poli^ in this field. 

Prcaa a philosophical point of view there is agreement that a 
need exists for military security and timt security procedures militate 
a^^nst maximum technological progress. The problem is one of determining 
the desirable middle ground and striking the proper balance in policy and 
procedure. 

The actions presently under way within the OASD(ESsD) cocprlse: 

a. Bevlew of the Armed Services Technical Information 
Agency (ASTIA) operations, particularly with respect to its FY-58 
progimm; 


b. Participation on the Military Ihfoimation Control 
Committee with reject to irelease of classified information to our 
allies; 


c. Contributions to the activities of the Moss Congressional 

Siibcommlttee and the President's Government Committee on Security. 

Present activities center mainly in a factual determination of Just 
\diat our present procedures are; in this rei^ect, we axe frankly plagued 
by ignorance. The QASD(R&iD) Technical Advisory Panel on ElectTOnlcs 
has been asked to undertake an analysis of an appropriate segment of 
scientific and technical knowledge in its field of interest which it is 
hoped will demonstrate the pressiires of developments which lead from 
highly classified security information on the one hand to de-classification 
and release to the public domain on the other. 

Mr. Clements concluded by noting that Dr. Furnas had also placed 
this topic befo3:e the P&D Policy Council. 

ITEM 6 - Some Highlights of WSEG Studies (COMFUJENTIAL, as extracted) 

Dr. A. G. Hill and Mr. Bert F. Brown of the Weapons Systems 
Evaluation Grov^ presented the findings of that Grot;^ on: 

a. Weapons systems for limited or peripheral wars, 

b. The countermeasures and counter-countezmeastures 
problem, and 

c. Backgroimd planning with reject to air defense. 
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CJhe flndlzgis presented were in the nature of "privUecfeed infoimatlon” 

■ .o the Board— -inf oznation not to he released and not JCS-approved at 
this point of development. Security classification of the presentatton 
was also heyond that assigned this record of the proceedings of the 
Board meeting. 


Accordingly, no report on details of this presentation will he given 
here. 


Salient points resulting from the presentation and discussion are: 

a. WSBG findings would airport the ln^jortance of special 
operations (ITEM 4, above) in so far as guerrila warfare and "Hie 
development of indigenous forces (and "tiieir behavior and control) 
for limited warfare are concerned; 

h. There would appear to he a need for a 3d. 11 potential 
of conventio3aal-i^pe weapons con^arable to that of nuclear weapons 
(reference: question (6), ITEM 2, page 8, DSB 3/l)> 

c. In the usual analysis of the effectiveness of counter- 
countezmeasures, only the technical threat is considered wl'tti no 
regard for the enemy's Intentions or tactics; 

d. We have an inherent large capahilily f or "self -Jamming”. 

One can envisage tremendous In^rovement in these problems but it is 
not alone a matter of research or Invention. 

ITEM 7 - Prciposal for a Defense Science Syaposium (UNCLASSIFIED) 

Presentation : 

Details of the proposal wnd the . az^jument in its si;^ort were 
provided with the agenda (OS 200/l, TAB C, DSB 2/2). 

Discussion : 

Noting that the prqposal was made in the context of an OSD- 
^onsored unclassified science symposium, there was clear agreement 
that the usual scientific and technical societies provide -Uie medium 
for presentation of such papers; further, that awards for scientific 
accco^lishments in 'Uie unclassified realm are made by “Uie professional 
societies. In: so far as suitably awarding the scientist who is 
affiliated witiii the Oovemment, the observation was made that IRE has 
the Barry Diamond Award which requires for eligibility employaent by 
a Government laboratory. It was though that other professional 
societies ml^t well be encouraged to extend such a practice* 

i^art from the specific proposal before the Board, note was 
taken of the desirability of fostering an annual meeting of liie 
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re^onslbXs civilian managers of Govemmen't tec hni cal laboratories 
-nd encouraging a forum for discussion of their common problems and 
.T&ys and means of achieving desired objectives* Such meetings are 
now ho ld periodically by the senior scientists of Navy installations. 

It was thought that 0ASD(E&D) was a good focal point for attraction 
of such gatherings; perhaps it might serve a means of unloc kin g the 
classification problems on scientific and technical information. 

Dr. Kern offered the e^qperience in Navy medicine; such gatherings in 
that field of interest proved extremely useful in the exc han ge of 
ideas. Dr, Hovde pointed out that the senior Army civilian scientists 
hnA recently held two such meetings. 

Follow-up Action ; 

The Board deferred ^ecific recommendations pendi n g a staff 
racploration of activities ciarrently imder way within the Military 
D^airtments. 

item 8 - Formalization of Views on Background Research and Development 
(FOR OFFICIAL USB ONLY) ~ 

The Board convened in executive session for this and subsequ^it 

items. 


The Board proposed the following action; 

(l) That a strongly worded statement is desired on a 
defense research effort that looks toward ttie next generation of 
weapons; 


(2) That such a statement be consistent wi-tii Executive 
Order 10521 — "Administration of Scientific Research by Agencies of 
the Federal Government”; and 

(3) That, in the light of the discussion and some sug- 
gestions on suitable wording. Dr. Furnas and Mr. Lukes draft a state- 
ment as prco^tly as possible and canvass the Board members by m ail 
for concurrence in,, or further modifications of, the draft statement. 

(NOTE; The Executive Secretary undertook the actions requested 
and, on 17 December 1956, initiated the canvass of Board members by 
mail. Two-thirds of the members and -ttie alternates canvassed con- 
curred in the statement as worded; the majority of the remaining one- 
third requested only minor modifications in wording. 

statement of the Board’s positjon on tbe -research 
needs of the Department of Defense, taking into account members' 
views in •ttie aggregate, is attached (TAB F)), 
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item 9 - ForwftHzatlon of Vlevs on Organization for Research and Development 
(FOR OEPICIAL USE OMLIJ 

The members present drew and adopted a statement on the 
■basic arid Important organizational aspects of research and development, 
"before the Board hy the Assistant Secre-fcary of Defense (l^) for 
advice and comment. 

>Php s'fca'fcement adopted was provided "the Assls"tant Secretary of 
Defense (R&D) at the close of the meeting. Distilhuticai is being 
effected separate from tiaese minutes* 

ITEM 10 - Future Business (CONFIDENTIAL) 

Two items of ma^or business were scheduled for the next meeting, 
particularly in the li^t of -fche pre-vious presentations and discussion: 

(1) Research in Special Operations 

It “was clear that •bhe Advisory Panel on Research in 
Special Operations has some specific recommenda'tions \dilch are 
deserving of furtiier Board consideration. !13ie report from the 
Weapons ^sterns Evaluation Group was also considered to be of 
n n^ch value. !I3aough there are at present some unanswered 
questions such as: 

(a) Is "UiLs a weapon for "the military? 

(b) Can we effectively use special operations 
as a weapon vis-k-vls Idie Soviets? 

(c) If there is a military responsiblli'tgr for 
this effort, where organizationally should that responsi- 
bili'ty be vested?, 

"the con'vlction was e^^ressed "that the research and 
development communl*^ would have to ou'tllne a desirable program, 
to be followed, if need be, by JCS consideration of where -the 
mission shovtld sreside. 

Fcllow-vqp Action : 

It was agreed that Dr. Schramm and Mr* Wetter 
would develop ano'ther presentation for ■the Board. 

(2) Combatworthiness of Weapons Systems 

To attain a better focus on comba^bworthy .problems 
and as a means of conductlsg a realistic appraisal of our 
research and development effort as to deficiencies in the 
lig^t of the mlll"tary needs, the Board agreed to schedule 
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this item for major attention at its next meetiisg. At Dr* 
Furnas' request. Dr. Doolittle agreed to develop an appropri- 
ate supporting study and outline a suitable presentation to 
the Board. 

ITEM 11 " Organizational Matters (UNCLASSIFIED) 

a. Charter of the Defense Science Board 

Draft ^ of the suggested charter of 'Uie Defense 
Science Board (RD-DSB 95/l> TAB D, DSB 2/2) vas considered. 

The Board expressed satisfaction with the wording except for 
Section III— SCOPE and moved unanimously to Include within 
the scope "... specific advice will be rendered on the 
D^artment of Defense research and development program, such 
as the program and admlnlstiratlon of basic research, cozz^onent 
research, advancement of the state-of-the-axt in areas of 
interest to the Department of Defense, and the effectiveness 
of research and development in providing combatworthy weapon 
systems .’^ (ujadeirscorlng denotes additions) 

(NOTE: The Defense Science Board charter was Issued 

on 31 December 195^ as Departanent of Defense Instruction No. 
5128 . 31 , copy of which is attached as TAB G.) 

b. Selection of Fixed Calendar Days as Meeting Dates 

Board meetings will be held on the third Wednesday 
of February, May, September, and December, when such meetings 
are held in Washington, D. C. 

ITEM 12 «• Other Business 


None. 


ITEM 13 - Date, Time, and Place of the Next Meeting 

The Third Meeting of the Board was set for 0930 on 20- February 
1957 ia Room 3 E-IO 6 O, The Pentagon, Washington, D. C. ~~ 



/ 



GEORGE D. LUKES 
Executive Secretary 
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Addendum 


Proposed corrections to the mlnu'tes (PSB 3/l) of First M eeting of 
the Def<=>p*^e Science Board that have come 1^0 the atten tion of “the 
Executive Secretary : 

Page 8; Last question under (6) should he modified to read: 

"What is our posture in conventional weapons for 
limi ted wars?" 

Page 9: Last sentence of paragraph at top of the page should he 

modified to read: 

"There was speculation that the NATO countries might not 
wish to he defended hy atomic weapons; our defense 
posture is then not optimized unless we have all kinds 
of strength." 

Page 10: Last sentence of the sixth paragraph should he modified 

as follows: 

"Although a considerable amount of fine englneeilng 
talent has heen devoted to this topic, about all that 
has heen gained is an education to the problem; there 
is not yet a solution, although some groups are engaged 
in a -program of investigation . 

Reason for this modification: The Army has called 

attention to its Project PLATO and its NIKE series of 
studies in this area of interest. 
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EXPLAMATOBY NOTES FOR CHAET; POP FUNDS AVAILABLE FOR BSD 


1« The curve labelled "Total Availability'' traces the 
R8sD appropriations as idiey appear on the financial ledgers. 

2. The dotted segment betvreen 195^ and 1957 is the 
Congressional add-on for the Air Force which has not been 
released. 

3. The crossed-hatched segment frcm 195^ to 1957 is the 
effective reduction of funds for actual performance of R8sD 
resulting from accounting adjxistments which assess out of R8 bD 
appropriations certain overhead charges occasioned by BSP 
activities. 

4. The fine -dotted segment frcm 1953 to 1957 is the 
ballistic missiles program which originally was Intended to 
be an add-on to the over-all BSP program. 

5. The solid curve resulting from subtracticm of tiiese 
segments Is the actual support level of BSP. However, in 
terms of btiying power for sresearch and development with funds 
in these amounts, there Is a further decrease In actual per- 
formance due to a steadily-rising cost Index. Ccn^uted from 

a base of 100 during 1947-49, the index rose to 143.3 In 195 ^. 

6. The neb funds available for BSP on a comparable basis 
for pxurchase of equipment, materials, and payment of skilled 
wages and scientific salaries is the dashed (lowest) curve. 
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Accounting Adjustments 
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UNCLASSiRED 


OFFICE OF 


THE ASSISTANT SECRETAEY OF lEFENSE 
research and DEVEIDFMENT 
Washington 25 ^ D. C. 


SPF.OIAL OPERATTQWS - BASIC AREAS 
warfare: ^ 

and 8.1111S • 

n.^„v-atlonal Warfare: Those operations generally cOTtocted 

la en ^r^r^ltory g 

in varying degrees to friendly con „r>na-i«-fcs of the inter- 

against hostile states (resistance}. 

Civil Affairs and Militar ;^/' Government (social science aspects only) 
Civil affairs is defined as including all natters concerning 

srSo^if " 

ay »hlch 

judicial authority over occupied territory. 
p.1ntnd Tntemrenre ^ 

gence and opera^io intelligence and other factors 

tation analysis and °^^^i^“o 7 psychological 

required in the preparation of military 

warfare, unconventional warfare and civil affairs and niuxary 

govemnent . 
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UMCLASSlFitD 


OFFICE OF TBE ASSISTANT SECBETABY OF DEFENSE 
research and DEVEIOrMENT 


r ^ M AM OC 


SPECIAL OPERATIONS - TECHNICAL CATEGORIES 
Psychological Warfare 

SP-1 - Social science research on foreign areas in support of 
psychological warfare. 

warfare. 

SP-3 - Materiel research and development in support of psycholog 
warfare . 

Unconventional Warfare. 

SP-U - social science research on foreign areas In support of 
1 in mnveilt ionctl W8Tf8X6» 

warfare. 

totenel research end aecelopnant In support of unconventional 
warfare. 


SP-^ - 

SP-7 - 
SP-8 - 

SP-9 - 
SP-10 - 


Civil Affairs Militar'/' Governmeirt 

science research on foreign areas In support of civil 
affairs and military government. 

Social science research primarily 

Snt of nethods and techniques for support of civrl affairs 
and military government. 

Materiel research and development in support of social science 
S^^Srof civil affairs and military government. 

p^iB-hPd Intelli gence and Planning Onerations 

mconvMtlSal warfare, end civil affairs end mUtaiy 
govemioent . 


UNCLASSIFIED 



SP-11 - Social science research primarily concerned with the develop- 
ment of methods and techniques for intelligence and planning 
operations in direct support of psychological warfare, un- 
conventional warfare, and civil affairs and military government* 

SP-12 - Ifateriel research and development on intelligence and pla nning 
operations in direct support of psychological warfare, un- 
conventional warfare, and civil affairs and military government. 



$4,118 



DOD IUD6ETS FOR SPECIAL OPERATIONS RAD 



FY 1953 1954 1955 1956 1957 

' ACTUAL OBLIGATIONS ' EST. AVAILABLE 

EXPENDI- FUNDS 


oncmssired 



TURES 

DOES NOT INCLUDE $285 ^ INCLUDES $210 FY 56 CARRY-OVER 

OBLIGATED BUT NOT EXPENDED FUNDS AND $15 ONR FUNDS 


r 9862 



UNCLASSIFIED 



FY 1957 BScD PROJECTS FOR SEECIAL OPERATIONS 


Materiel 


Deiyt of the Army 

Investigation for Public Address Equip. (32701300) 
Public Address Equipment ( 32703 OOO) 

Psychological Warfare Visual Systems (333170^; 

QM Equipment Psychological Warfare (79oH001) 
Psychological Warfare Sp Forces ( 896 IUOO) 

Total Materiel 


Ronmateriel 


Dept of the Arm 

Psychological Warfare Nonmateriel ( 96 IOOOO) (SORO) 

A. Demoralization (IEMOR) 

B. Surrender (SURRENDER) 

C. Evaluation of PsyWar Efforts (EVAL; 

D. Itotivations and Appeals to Vietnam and 
Thailand (SEAPSY) 

E. Selection, Classification and Uti^zation 
of Indigenous Populations ( INDIG) 

F. Use of Symbols in PsyWar (SYMBOL) 

Dept of the Air Force 

Intelligence Methodology (7732) 

A. Social Systems Analyses 

B. Population Studies 

C. Urban Target Analyses 

D. Population Recuperability 

Dept of the Navy 

(®R Funds for Bibliography (To State Dept.) 


56 Carry-over (SORO) 
Total Nonmateriel 
Grand Total 


17,000 

213,000 

3,000 

79,000 

15,000 

$ 327,000 


90 , 000 * 


110,000 


15,000 

$215,000 

210,000 

$i»25,000 

$752.000 
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Air ^0^9^ Requlr6ni6ii'ts_Con'fcra,8ted to Approved Projocbs 


Beauirements for FY 195T (Research Planners) 

Social Analysis (7732) 

Hunan Source Ej^loitation Methods (7733/ 
Analysis of Population and Manpower of USSR 
Guide for AP Training on POW Conduct 
Political Effect of Air Power 


$l88,U00 

120,000 

100,000 

50,000 

300,000 


AjT^roved for FY 1957 (Hq., USAF) 

Intelligence Methodology (7732) 


Total $758^00 


110,000 


Total 


$U0,000 


TABLE I. SUMMARY OF NONMATERIEL RESEARCH PROPOSAL 


PSYCHOLOGICAL WARFARE 

The planned use, in time of war or declared emergency, of propaganda and the exploitation of other actions with 
the primary purpose of influencing the opinions, emotions, attitudes and behavior of enemy, neutral or friendly 
foreign groups in such a way as to support the accomplishment of national policy and aims. 


Those operations 
var 3 Ting degrees t 
of the interrelate 
(resistance). 


Technical objectives 


SP-1. Social science 
research on foreign 
areas in support of 
psychological warfare. 


Field experiments 


#1 - Operational Model 

To organize a model 
operation to test the body 
of intelligence, planning 
and organizational inforr 
mation which would be 
required for psychological 
warfare operations. 


Case studies 


#2 - National Level 
Operations 


To make a comparative 
study of the system and 
practice of psychological 
warfare at ^e national 
level in selected countries. 


Codification studies 


#3 - Area Data for PsyWar 

To help the military services 
in determining criteria for 
the kinds of foreign area 
data specifically required for 
psychological warfare 
operations. (See proposals 
#9 and #14. ) 


Technical object! 


SP-4. Social sell: 
research on forei 
areas in support 
of unconventional 
warfare. 


SP-2. Social science 
research primarily 
concerned with the 
development of methods 
and techniques for 
support of psychological 
wairiare. 


#4 - Measurement and 
Evaluation 


To evaluate the effective- 
ness of selected types of 
psychological warfare 
operations. 


#5 - Indoctrination 
of POWs 


To review and analyze 
United States experiences 
in the indoctrination of 
enemy POWs and to pre- 
pare guides for future 
use. 


#6 - Principles of 
Communication 

To identify principles of 
communication relevant to 
psychological warfare 
training and operations. 


SP-5. Social BcU 
research primari 
cerned with the dt 
ment of methods « 
techniques for su^ 
of unconventional 
warfare. 


CIVIL AFFAIRS AND MIUTARY GOVERNMENT 


Civil affairs is defined as including all matters concerning the relationship between military forces deployed 
in a friendly country and the civil authorities and people of that country. Military government is defined as the 
form of administration by which an occupying power exercises executive, legislative and judicial authority over 
occupied territory. 


The determinat: 
preparation of r 
tary govemmen 


Technical objectives Field experiments Case studies 


Codification studies 


Technical objec 


SP-7. Social science 
research on foreign 
areas in support of 
civil affairs and 
military government. 


Note : 

No field experiments 
are recommended at 
this time. Such studies 
may be required after 
completion of the 
suggested case studies 
and codification studies. 


SP-8. Social science 
research primarily con- 
cerned with the develop- 
ment of methods and 
techniques for support 
of civil affairs and 
military government. 


#13 - Foreign CAMG #14 - Area Data for 

Operations CAMG 


To analyze selected foreign 
CAMG experiences as a 
means of (1) improving U. S. 
CAMG practices, (2) 
devising a better integra- 
tion of U.S. and Allied 
CAMG interests and (3) 
providing for a better re- 
ception of U. S. CAMG ef- 
forts by neutrals. (See 
proposals #15 and #16.) 


To help the military 
services in determining 
criteria for the kinds of 
foreign area data specifi- 
cally required for CAMG 
operations. 


SP-10. Foreigi 
social science r 
on intelligence r 
planning operati 
direct support c 
chological warf^ 
conventional wa. 
and civil affairs 
military govern 


#15 - United States CAMG 
Operations 


#16 - CAMG Doctrine 


To contribute to the devel- 
ment of CAMG doctrine by 
reviewing and analyzing 
selected cases of previous 
success and failure in 
CAMG operations. (See 
proposals #13 and #16.) 


To contribute to the de- 
velopment of CAMG doc- 
trine on management 
devices, objectives and t 
methods. (See proposals 
#13 and #15.) 


UNCUSSlFiED 


SP-11. Social r 
research prima- 
cerned with the 
ment of methods 
techniques for ii 
gence and plann~ 
tions in direct s 
psychological wi 
unconventional v 
and civil affairs 
military govem- 
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NONMATERIEL RESEARCH PROPOSALS FOR SPECIAL OPERATIONS 


UNCONVENTIONAL WARFARE 


Those operations generally conducted in enemy territory by predominantly indigenous personnel responsive in 
varying degrees to friendly control or direction in furtherance of military and political objectives. It consists 
of the interrelated fields of guerilla warfare, evasion and escape, and subversion against hostile states 
(resistance). 


>n of other actions with 
ay, neutral or friendly 
s. 


Codification studies 


^3 - Area Data for PsyWar 

To help the military services 
n determining criteria for 
he kinds of foreign area 
(ata specifically required for 
psychological warfare 
•perations. (See proposals 
« and #14.) 


#6 - Principles of 
Communication 

:o identify principles of 
ommunication relevant to 
sychological warfare , 
raining and operations. 


.tary forces deployed 
nment is defined as the 
1 Judicial authority over 


Technical objectives 


SP-4. Social science 
research on foreign 
areas in support 
of unconventional 
warfare. 


SP-5. Social science 
research primarily con- 
cerned with the develop- 
ment of methods and 
techniques for support 
of unconventional 
warfare. 


Field experiments 


#7 - Special Forces 
Operations 


To contribute to the doc- 
trine of special forces 
operations by testing some 
of the precepts under field 
conditions. (See proposal 
# 10 .) 


#10 - Special Forces 
Training 


To contribute to the im- 
provement of the selection 
and training of special 
forces personnel. (See 
proposal #7 . ) 


Case studies 


#8 - Guerilla Warfare 
Doctrine 


To contribute to the doc- 
trine of special forces by 
reviewing and analyzing 
certain important foreign 
cases of guerilla warfare. 


#11 - Guerilla Warfare 
Support 


To contribute to special 
forces doctrine by review- 
ing and analyzing cases in 
which the nature of support 
has been critical to 
guerilla success or failure. 


Codification studies 


#9 - Area Data for Special 
Forces 


To help the military services 
in determining criteria for 
the kinds of foreign area 
data specifically required 
for special forces operations. 


#12 - Nuclear Weapons and 
Special Forces 


To develop briefing materials 
for special forces on mili- 
tary operations involving 
nuclear and other modern 
weapons. 


RELATED INTELLIGENCE AND PLANNING OPERATIONS 

The determination, interpretation, analysis and application of intelligence and other factors required in the 
preparation of military plans for psychological warfare, unconventional warfare and civil affairs and mili- 
tary government. 


Technical objectives Field experiments Case studies Codification studies 


Codification studies 


1^14 - Area Data for 
CAMG 


To help the military 
tervices in determining 
triteria for the kinds of 
oreign area data specifi- 
ally required for CAMG 
•perations. 


#16 - CAMG Doctrine 

'o contribute to the de- 
elopment of CAMG doc- 
rine on management 
evlces, objectives, and I 
lethods. (See proposals 
13 and #15.) 


SP-10. Foreign area 
social science research 
on intelligence and 
planning operations in 
direct support of psy- 
chological warfare, un- 
conventional warfare 
and civil affairs and 
military government. 


SP-11. Social science 
research primarily con- 
cerned with the develop- 
ment of methods and 
techniques for intelli- 
gence and planning opera- 
tions in direct support of 
psychological warfare, 
unconventional warfare 
and civil affairs and 
military government. 


#17 - Foreign Attitude 
Measurement 


To develop better means 
of estimating the morale 
and other relevant atti- 
tudes of a population to 
which we do not have full 
access. 


#20 - Estimation of Popu- 
lation Characteristics 

To develop better and 
quicker means of estimat- 
ing population charac- 
teristics of an area to which 
we do not have full access. 
(See proposal #19.) 


#18 - Foreign Governments 
Special Operations 
Intelligence Support 

To contribute to the more 
efficient use of intelligence 
in special operations by 
analyzing some previous 
experiences of foreign 
governments. 


#21 - Intelligence Utiliza- 
tion 


To contribute to the more 
efficient use of intelli- 
gence in special operations 
by analyzing some previous 
U. S. experiences in that 
field. 


#19 - Soviet and Satel- 
lite Demography 

To extend our knowledge 
of Soviet and satellite 
demography as related to 
special operations. 

(See proposal #20. ) 


Note : 

No specific studies are 
recommended at this time, 
pending further development 
of Air Force Project 7732. 
Meanwhile, the Panel wishes 
to encourage especially those 
two aspects which pertain to 
mechanical sensing techniques 
and to the generation of intel- 
ligence through interrogation 
of human sources. Proposals 
#19 and #20 deal specifically 
with demographic aspects. 
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October 22, 1956 Y 

MEMORANDUM FOR DR. C. C. FURNAS, ASSISTANT SECRETARY OP DEFENSE, R8cD 
THROUGH: MR. W. M. HOLADAY, DASD, R&D 

SUBJECT: Problems of Interchenge of Technical Information 


The Technical Advisory Panel on Fuels and Lubricants submits that 
a high level study is needed of the interrelations that exist between 
and among the military departments, their hired contractors, and concerns 
doing voluntsuy research. The achievement of military research goals 
is hindered because these interrelations are not clearly defined. 

The need for such a study has become apparent following the briefing 
that was given to representatives of Industry interested in perfo r m ing 
voluntary research on propellants for the government. The letter of 
invitation to representatives of industry stated, 'Perhaps your organi- 
zation might be interested in doing such work on a voluntary basis if 
you could obtain a better understanding of the problem." 

Among the factors that enter into the overall problem are the 
following: 

Interchenge of Technical Information : Recognizing that it is 

wasteful of technical manpower to knowingly permit duplication of effort, 
it appears desirable to acquaint any "volunteer" with the work being 
done by others. The question arises, however, as to how this can be 
done. The three military departments are not in agreement as to whether 
security permits dissemination of reports and information to an organiza- 
tion that has entered into no contract with the military. It is the 
opinion of the Technical Advisory Panel on Fuels and lubricants that 
"need to know" should not be predicated solely on the basis of contractual 
relations; that the probable benefits that might accrue to the govern- 
ment should determine the establishment of a "need to know"; and that 
this question should be determined by a technical office r ether than by 
a military security office. 

Proprietary Information : An organization usually is awarded a con- 

tract for research because it has some background and has established 
some degree of conq)etence in the field. The government is entitled to 
knowledge obtained as a result of the contract, but the question arises 
as to whether the government is entitled to information developed by 
the resesurcher prior to the time when a contract existed. The $l-a-year 
contract raises other questions, such as, how much information can be 
required of the contractor who gets only $1 a year. Such a researcher 
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would appear to have a better baais for asserting proprietary rights 
than c ie operating under a cost con^tract. 

It was the consensus of the Steering Group of the Techiaical 
Advisory Panel on Fuels and Lubricants, at its meeting on 4 October, 
that this whole problem of relationships might appropriately be placed 
before some high-level policy agency such as the Defense Science Boeurd 
or the Research end Development Policy Council* 


W. J. Sweeney 

Chairman, Technical Advisory 
Panel on Fuels and Lubricants 


i^SISTAKT SECBETARY OF DEFENSE 
Washington 23f D.C. 
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Research and Development 


November 30 ^ 195^ 


Dear Bill: 

I want to aclcnowledge your memorandum of October 22 on the need 
for consideration at the policy-making level of certain problems 
involved In the interchange of technical information between and among 
the military departments, their contractors, and concenis doing 
voluntary research. 

This is indeed an important part of a really fundamental problem. 
Some time ago I asked my Research end Development Policy Council to 
consider another aspect of the over-all situation, particularly, that 
of de-classification of technical information. More recently, the 
general problem of the policies of the Armed Services Technical 
Information Agency has been raised in many quarters. 

I appreciate very much the action your Panel has taken in bringing 
its concerns on this to my attention. The topic will be on the agenda 
of the December 13 meeting of the Defense Science Board. Since we have 
underway at present a starff study of the policies and practices of the 
military departments on interchange of scientific and technical informa- 
tion, as well as on de -classification, I believe that we can at best 
give only a status report on the situation at the December meeting. 

I assure you, however, that I intend to keep the matter as an item 
before the Board and the RSJ) Policy Council for needed attention and 
definitive action. 


Sincerely yours. 


/s/ C. C. FURNAS 


Dr. W. J. Sweeney 
Vice President 

Esso Research and Engineering Co. 
15 West 51st Street 
New York 19> New York 
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FOR OFFICIAL USE ONLY 

MEMORANDUM FOR ASSISTANT SECRETARY OF DEFENSE (R&D) 

FROM: Defense Science Board 

SUBJECT; Statement of Position on the Research Needs of the Department of 
Defense 


T'hft Defense Science Board has considered ttie broad features cf the military 
research and development program, particularly from the point of view of the 
support levels of fundamental research, applied research, and ccnrpcnent 
development vls-h-vls the development of weapons and weapons systems. 

It Is clear that a forward-looking research program at a premier 8xq>port 
level Is absolutely essential to national security If ovir nation Is to 
TTift.1 ivhfl.i ,n Its present position of technological superiority In the world. Bie 
Board finds a considerable measure of satisfaction In our xiatlonal policies, 
as promulgated by the President In Executive Order 10521 (March 17, 195^)/ 
which recognize that useful applications of science to defense, among o"tiier 
purposes, require a strong foundation In basic scientific knowledge and 
trained scientific max^ower; further, which recognize that the conduct 
and support of fundamental research In areas closely related to the missions 
of the Federal agencies Is Important and desirable. 

The Board fears that the Department of Defense Is devoting Insufficient 
emphasis to a forward-looking research program, particularly In relevant 
•P iindftTnan-ha.1 aireas, which Is so vital to "Uie evolution of novel weaponry. 
Restraints on military research and development expenditures during a period 
of years of rising costs and exceedingly conqQlex technological developments 
are undoubtedly a major contributing factor to the current Imb a lan c e In 
support levels between forward-looking research and the development of weapons 
and weapons systems. The Board Is deeply concerned over the trends which 
Indicate that vital defense objectives for the next generation of weapons 
are being Jeopardized by a proportionately Inordinate amount of attention to 
Immediate weapon reflnmnents and some dissipation of efforts and funds on 
duplicative weapons development. 

Recognizing the need for restraints on military expenditures for research 
and development, the Board recommends: 


(1) That a larger portion of the funds available be devoted to a 
forward-looking reseaich program comprised of the areas of fundamental, 
applied, and component research which xmderlle the development of weapons, 
weapons systens, and devices of warfare; and 

(2) As a means of achieving a more effective military research and 
development program, that more selectivity and greater discrimination be 
exercised as to weapons programs to be pursued throrigh the development 
cycle. 


FOR OFFICIAL USE ONLY 
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N VBER 512 8.31 

DATE Deoenfeer 31> 19^6 


~ , ASD(R&D) 

Department of Defense Instruction 


Defense Science Board Charter 

SUBJECT 

References; (a) Depeirtment of Defense Directive No. 5128.7, "Responsibilities 

of the Assistant Secretary of Defense (Research and 
Development ) , " 12 November 1953 


(b) Department of Defense Directive No. 5128.11, "Responsibilities 
of the Assistant Secretary of Defense (Research and 
Development)," k October 1956 


I. GENERAL 

m accordance -with the general provisions of references (a) and (b), 
the Defense Science Board is hereby established in the Office of the Assistant 
Secretary of Defense (Research and Development) vith the purpose, membership, 
ftwrt mode of operation defined as follows; 


II. PURPOSE AND MEMBERSHIP 

The Defense Science Board, composed of 25 members appointed from 
civilian life by the Assistant Secretary of Defense (Research and Development), 
advises the Assistant Secretary of Defense (Research and Development) on 
scientific an d technical matters relating to research and development in the 
Department of Defense. 

The Board shall consist of; 

(1) The Chairman of the Army Scientific Advisory Panel or his 
designated alternate; the Chairman of the Naval Research Advisory Committee 
or his designated alternate; the Chairman of the Air Force Scientific 
Advisory Board or his designated alternate. 

(2) The Chairman of each of the 0ASD(R8 sD) Technical Advisory Panels 

(3) Seven members -at -large 

(4) In view of common interest in the subject matter: 

(a) The President of the National Academy of Sciences or his 
designee; 

(b) The Director of the National Science Foundation or his 
designee; 


17)6 C- 


(c) The Director of the National Bureau of Standards or his 
designee ; 

(d) The Director of the National Advisory Committee for 
Aeronautics or his designee. 

The Assistant Secretary of Defense (Research and Development) shall 
designate the Chairman of the Board from the above membership and shall pro- 
vide an executive secretary and such supporting staff as needed. 

III. SCORE 

The Boaord devote major attention to delineating the scientific 

opportunities which hold promise of radically outdating present-day concepts 
of warfare and will exercise the • leader ship in stimulating and conducting 
broad studies which involve the scientific potential for new opportunities of 
warfare. 


Specific advice will be rendered on the Department of Defense research 
and develox^ment program, such as the program and administration of basic 
research; component reseeurch, eidvancement of the state of the art in the 
areas of interest to the Department of Defense, and the effectiveness of 
research and development in providing combatworthy weapon systems. 

IV. OPERATION 

The procedures for developing the advice and findings of the Board 
T be as flexible as is consistent with the above purpose. The Chairman 
will work with the Assistant Secretary of Defense (Research and Development) 
in augmenting, when necessary, task forces on Board problems through selection 
of members of the QASD(R«iD) Technical Advisory Panels to review and advise 
on important problems in their fields of competence. When appropriate, and 
subject to the conciirrence of the Assistant Secretary of Defense (Research 
and Development), members of the Board may collaborate with appropriate 
members of the Military Departments and with civilian scientists in conducting 
broad studies which hold promise of suggesting new development approaches. 

The Boeird will be advisory to the Assistant Secretary of Defense (Re- 
search Development). At the discretion of the C hai rman of the Board, 
and subject to the approval of the ASD(RSdD), the Chairman may designate an 
Executive Committee comprised of maabers selected from the Board for orderly 
management of tasks or studies assigned to, or undertaken by, the Board. 

The Executive Secretary shall provide for such assistance as needed by 
the Chairman other members of the Board . He shall be responsible for 
keeping the Board members informed, either by stsiff studies or through the 
arrangement of appropriate briefings, on the military research and develop- 
ment programs to the extent necessary for the Board’s tasks and on the research 
ftnH development programs of other Federal agencies to the extent that such 
programs bear collaterally on the field of interest of the Board. 
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V. EEIATIOW TO TECMICAL ADVISOEY PAMEIS 

NotMng in the foregoing is intended to modify the terms of reference 
of existing Technical Advisory Panels. The Defense Science Board vill give 
integrated consideration to broad problems of unusual significance in Depart- 
ment of Defense research and development activities, and its functions will 
accordingly be complementary to those of the Technical Advisory Panels. 
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DATE Decwnber 31# 1956 
ASD(R&D) 

Department of Defense Instruction 

Defense Science Board Charter 

Depar tme nt of Defense Directive No. 5128. T# '^Responsibilities 
of the Assistant Secretary of Defense (Research and 
Development ) , ** 12 November 1953 

Department of Defense Directive No. 5128.11, ’iResponsibilities 
of the Assistant Secretary of Defense (Research and 
Development)," 4 October 1956 


Tn accordance vlth the genereO. provisions of references (a) and (b), 
the Defense Science Board is hereby established in the Office of the Assistant 
Secretary of Defense (Research and Development) vith the purpose, membership, 
ftn<^ mode of operation defined as follows: 

II. PURPOSE AND MEMBEIRSEIP 

The Defense Science Board, composed of 25 members appointed from 
civilian life by the Assistant Secretary of Defense (Research and Development), 
advises the Assistant Secretary of Defense (Research and Development) on 
scientific technical matters relating to reseerch and development in the 
Department of Defense. 

The Board shall consist of: 



(1) The Chairman of the Army Scientific Advisory Panel or his 
designated alternate; the Chairman of the Naval Research Advisoiy Conmilttee 
or his designated alternate; and the Chairman of the Air Force Scientific 
Advisory Board or his designated alternate. 

(2) The Chairman of each of the QASD(R8(D) Technical Advisory Panels 






Seven members -at -large 

7 


'(jbj/ 0rn view of common interest in the subject matter: 

rl'S) 


The President of the National Academy of Sciences or his 
designee; 


i(b) The Director of the Natloiaal Science Foixodation or his 
j designee; 


(c) The Director of the national Bureau of Standards or his 
designee; 

(d) The Director of the National Advisory Committee for 
Aeronautics or his designee. 

The Assistant Secretary of Defense (Research and Development) shall 
designate the Chalnnan of the Board from the above membership and s h all pro- 
vide an executive secretary and such supporting staff as needed. 

III. SCORE 

The Board i devote major attention to delineating the scientific 
opportunities which hold promise of radically outdating present-day concepts 
of warfare and will exercise the leadership in stimulating and conducting 
broad studies which involve the scientific potential for new opportunities of 
warfare. 

Specific advice will be rendered on the Department of Defense research 

development program, such as the program and administration of basic 

research, component research, advancement of the state of the art in the 

areas of interest to the Department of Defense, and the effectiveness of 

research and development in providing combatworthy weapon systems. 

/ ■■■— ■ ■■ - — — — 

IV. ' OPERATION 

The procedures for developing the advice and findings of the Board 
Hbftii be as flexible as is consistent with the above purpose. The Chadrinan 
will work with the Assistant Secretary of Defense (Research and Development) 
in augmenting, when necessary, task forces on Board problems through selection 
of menbers of the QASD(RS^) Technical Advisory Panels to review and advise 
on Important problems in their fields of coii 5 )etence. When appropriate, and 
subject to the concurrence of the Assistant Secretary of Ds^siise (Research 
and Development), members of the Board may collaborate with appropriate 
members of the Military Depeurtments and with civilian scientists in conducting 
broad studies which hold promise of suggesting new development approaches. 

The Board will be advisory to the Assistant Secretary of Defense (Re- 
search Development). At the discretion of the Ch8d.rman of the Board, 
and subject to the approval of the ASD(R&D), the Chairman may designate an 
Executive Committee comprised of members selected from the Board for orderly 
management of tasks or studies assigned to, or vindertaken by, the Board. 

The Executive Secretary shall provide for such assisteince as needed by 
the Chairman and other manbers of the Board. He shall be responsible for 
keepin g the Board members informed, either by stsiff studies or through the 
arrangement of appropriate briefings, on the military research and develop- 
ment programs to the extent necessary for the Board's tasks and on the research 
and develojanent programs of other Federal agencies to the extent that such 
programs beeir collaterally on the field of Interest of the Board. 
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V, RELATION TO TECmCAL ADYISORY PAHELS 

Nothing in the foregoing is intended to modify the terms of reference 
of existing Technical Advisory Panels. The Defense Science Board, vlll give 
integi*ated consideration to broad problems of unusxial si gni ficance in Depart- 
ment of Defense research and development activitiesj and ^its functions vill 
accordingly be complementary to those of the Technical Advisory Panels. 
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Assistant Secretary of Defense 
(Research and Development) 


C37937 


' No. 159-M 

MEMORANDUM FOR CORRESPONDENTS May 13, 1993 

Defense Secretary Les Aspin today pronounced the "end of the 
Star Wars era" as he renamed the Strategic Defense Initiative 
Organization to reflect the Clinton Administration' s 
concentration on new dangers of the post-Cold War world. 

"From now on, SDIO will be the Ballistic Missile Defense 
Organization. This signals the end of the Star Wars era and it 
signals the end of a battle that has raged in Washington for a 
decade over the best way to avoid nuclear war. That battle was 
over whether we should build a massive defense against a missile 
attack from the Soviet Union or press for arms reduction backed 
by , traditional deterrence," Aspin said. 

"Like many Washington battles, it wasn't decided on the 
merits . It just went on so long that circumstances changed the 
terms of the debate . The fate of Star Wars was sealed by the 
collapse of the Soviet Union," he said. 

The Star Wars decade began on March 23, 1983 when then 
President Ronald Reagan announced he was launching a program to 
"render nuclear weapons impotent and obsolete." His strategic 
defense program was quickly dubbed Star Wars after the popular 
movie of that name . 

"Ten years later, we find we have a real need for ballistic 
missile defense, but not the massive program of space-based 
weapons that Ronald Reagan envisioned, " Aspin said. 

"Saddam Hussein and his Scud ballistic missiles showed us 
that we need ballistic missile defense for our forces in the 
field. That threat is here and now," he said. "In the future, 
we may face hostile or irrational states that have both nuclear 
warheads and ballistic missile technology that could reach the 
United States," he went on. 

"That's why we've made theater ballistic missile defense our 
first priority to cope with the new dangers of the post-Cold War 
era," Aspin said. 

After theater ballistic missile defense, BMDO's priorities 
are National Missile Defense, which is defense of the American 
people, and Follow-On Technologies that offer promise in both 
tactical and strategic defense. 


(more) 


"These changes represer.c a shift away from a crash program 
for deployment of space-based weapons designed to m.eet a threat 
char has receded no one vanishing poinc : me all-oui: surprise 

attack from the former Soviec Union," he said. 

Since its inception in 1984, SDIO had reported directly to 
the Secretary of Defense. The new arrangement has the BMD 
Organization reporting to the Undersecretary of Defense for 
Acquisition and Technology, John M. Deutch. 

"This shift reflects the fact that the program will be 
shifting from research to development and acquisition of systems 
And it will allow us co manage our work on ballistic missile 
defense in a way appropriate to its place in .the overall defense 
program, " Aspin said. 

President Clinton' s budget proposed no increase in funding 
for Fiscal Year 1994 BMDO compared to FY 1993' s funding, for SDIO 
Funding was reordered to reflect the change in priorities. The 
budget asks $3.8 billion for BMDO in FY 1994. 


END 
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SECTION V; MODERNIZATION 
BALLISTIC MISSILE DEFENSE 


Throughout the Cold War, both the United States 
and the Soviet Union conducted research and develop- 
ment on ways to defend against nuclear-armed ballistic 
missiles. With the signing of the Anti-Ballistic Missile 
(ABM) Treaty in 1972 banning nationwide ABM 
systems, the issue of ballistic missile defense (BMD) 
was relegated to a less prominent status. Beginning in 
March 1 983, ballistic missile defense gained new promi- 
nence with the unveiling of the Strategic Defense 
Initiative (SDI). Throughout the next decade, the SDI 
program engendered significant debate with regard to 
its viability and cost. 

The Problem 

Despite a decade of research and an investment of 
$30 billion, most experts inside and outside the Depart- 
ment of Defense agree that we are far from deploying 
a highly effective defense against a large-scale missile 
attack. Furthermore, as a result of the strategic arms 
reduction agreements recently negotiated with the 
former Soviet Union and the dissolution of that coun- 
try, the principal threat against which such a system 
was originally designed has drastically declined. 

In response to these developments, and because 
the Congress had consistently failed to fund the scale 
of SDI program that the executive branch proposed, the 
Bush Administration refocused SDI toward a more 
limited defense of the United States and its allies, 
called Global Protection Against Limited Strikes 
(GPALS). The Bush program called for spending an 
additional $39 billion for ballistic missile defense in 
FY 1 995-99 — an amount that would have constituted 
a significant portipn of the modernization dollars in the 
DoD budget. 

In his FY 1994 defense budget request. President 
Clinton decided to scale back investments in missile 
defenses from $6.3 billion under the Bush plan to $3.8 
billion. This reduction reflected this Administration’s 
skepticism about the need for early deployment of a 


national missile defense and a desire both to reorient 
the program toward theater missile defense and to fund 
overall missile defense research and development at a 
sustainable level.' 

The Bottom-Up Review thus examined U.S. mis- 
sile defense requirements from a perspective of identi- 
fying options that could meet future needs at an afford- 
able cost. 

The Threat 

There are three general categories of long-range 
missile threats to the United States: deliberate attacks 
by the former Soviet Union or China, accidental or 
unauthorized launches from those countries, and the 
emergence of new long-range missile threats from 
potentially hostile nations. 

If Ukraine, Belarus, and Kazakhstan ratify and 
implement START I and join the Nuclear Nonprolif- 
eration Treaty as nonnuclear states, Russia will be the 
only country of the former Soviet Union possessing 
missiles capable of reaching the United States. Once 
START II is implemented, Russian strategic nuclear 
forces will be much smaller than they are today and 
strategic modernization is expected to proceed at a 
slower pace. While China also has a few nuclear 
missiles that could reach the United States, its strategic 
nuclear force is quite small now, and it is likely to grow 
slowly in both size and capability over the next decade. 

A deliberate attack by Russia or China on the United 
States would appear to be highly unlikely. 

Accidental or unauthorized launches of Chinese or - 
former Soviet nuclear missiles are also considered 

' The term theater missile defense (TMD) refers to defenses 
against shoiter-iange theater and tactical missiles that might be 
used against forward-deployed U.S. forces or U.S. allies. A 
national missile defense (NMD), by contrast, would defend 
against long-range strategic missiles that might be used to 
attack the United States directly. 
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unlikely. Both countries appear to maintain effective 
nuclear weapon control procedures to preclude such an 
event. 

Finally, while no other potentially hostile nation 
currently possesses the capability to threaten the United 
States with ballistic missiles (and probably none will 
acquire such a capability for the next several years), the 
possibility of a limited ballistic missile threat from the 
Third World sometime in the first decade of the next 
centuiy cannot be excluded. 

However, a different threat of particular concern in 
the post-Cold W ar period is the proliferation of shorter- 
range ballistic and cruise missiles armed with nuclear, 
biological, or chemical warheads. Ballistic and cruise 
missile deployments are expected to increase world- 
wide, despite stepped-up efforts to inhibit their prolif- 
eration, and several countries other than the acknowl- 
edged nuclear states are developing both nuclear weap- 
ons and ballistic missiles. Similarly, a number of 
countries have or are developing chemical or biologi- 
cal weapons that could be delivered by ballistic or 
cruise missiles. 

li^ty Compliance 

The ABM treaty, as amended in 1974, permits a 
single missile defense site equipped with ground- 
based tracking and guidance radars and up to 1 00 fixed, 

■ land-based interceptor missiles. The treaty prohibits 
mobile land-based, air-based, sea-based, and space- 
based ABM systems or components. The Bottom-Up 
Review considered program options that are treaty 
compliant as well as options that would require relief. 

One option would be to deploy an ABM system 
that could provide a limited defense of the continental 
United States against a small-scale missile attack. 
Such a system, deployed at a single site in Grand Forks, 
North Dakota, would consist of a ground-based radar 
(GBR), 100 ground-based interceptors (GBls), and 
upgrades to our existing early-warning radar system. 
While such a system would provide nationwide cover- 
age against some types of attacks, levels of protection 
for substantial areas of the eastern and western United I 


States would be inadequate in the event of other at- 
tacks. 

Other options involve multiple sites, additional 
interceptor missiles, and/or reliance on missile track- 
ing information from space-based sensors. These 
options are being examined in the context of a Presi- 
dential review of our BMD program and the ABM 
treaty. They raise ABM treaty compliance issues that 
must be resolved within the government and within the 
framework of our dialogue with Russia and perhaps 
other countries of the former Soviet Union before 
development or deployment could proceed. The present 
political instability in Russia could make it very diffi- 
cult to negotiate such modifications to the ABM treaty 
for the foreseeable future. 

Core Theater Missile Defense Program 

To meet the growing threat from shorter-range 
theater ballistic and cruise missiles, the Bottom-Up 
Review considered a range of theater missile defense 
options. All options include a “core” set of TMD 
systems consisting of an enhanced version of the 
existing land-based Patriot air and missile defense 
system, called Patriot Advanced Capability, Level-3 
(PAC-3); the sea-based Aegis/Standard Missile Block 
IV A; and the land-based Theater High- Altitude Area 
Defense (THAAD) missile system (see Figure 9). 

Patriot Advanced Capability Level - 3. Our 
current ability to intercept shorter-range ballistic mis- 
siles is limited to the Patriot PAC-2 missile, which was 
used with partial success against modified Iraqi Scud 
missiles during the Gulf War. The immediacy of the 
tactical ballistic missile threat argues strongly for rapid 
deployment of improved theater missile defenses, such 
as PAC-3, that provide greater lethality and range, and 
are more capable against longer-range threats. PAC-3 
would include an improved radar and either an up- 
graded Patriot missile or a new "hit-to-kill" interceptor 
missile. 

The Aegis/Standard Missile Block IV A. The 
Navy currently deploys many cruisers and a growing 
number of destroyers equipped with Aegis radars and 
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Standard missiles for air defense operations. The 
Block IVA program would capitalize on this existing 
infrastructure by fielding upgraded Standard missiles 
and a modified Aegis radar to provide a sea-based 
TMD capability and improved performance agairst 
antiship cruise missiles. In some circumstances, a 
naval TMD capability could be in place in the vicinity 
of a regional conflict, providing protection for land- 
based targets before hostilities break out or before 
land-based defenses can be transported to the theater. 


Theater High-Altitude Area Defense System. 

While modifications of existing systems can deal with 
most existing ballistic and cruise missile threats, tne 
THAAD system is included in the core TMD prognm 
because additional capabilities will be needed to coun ;er 
more advanced threats anticipated in the futui-e. 
THAAD would defeat longer-range ballistic missiles, 
thereby minimizing the effects of weapons of mtiss 
destruction on the ground, and would also defenci a 
larger area. When combined with either PAC-3 or the 
Standard Block IVA missile as a lower defensive tier. 


THAAD would anchor a highly effective layered de- 
fense of critical assets. 

Brilliant Eyes. Brilliant Eyes (BE ) missile track- 
ing satellites offer the potential for significantly en- 
hancing the capabilities of the core theater missile 
defense effort. Brilliant Eyes satellites would provide 
an autonomous missile surveillance and tracking capa- 
bility for a number of regions of interest, or if cued by 
global surveillance satellites, they could observe mis-, 
siles soon after launch. The unique contribution of BE 
is high-precision midcourse tracking, which allows 
interceptors to be launched when incoming missiles 
are still beyond the range of land- or sea-based radars. 
This means that intercept ranges would increase, par- 
ticularly for long-range, wide-area defensive systems 
such as THAAD. 

Brilliant Eyes missile tracking data could also be 
used for interceptor guidance updates, further increas- 
ing the defended area and offering a hedge against 
radar countermeasures or the loss of a radar. In 
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peacetime, the BE constellation could help collect 
intelligence data on emerging threats. A DoD working 
group is examining whether Brilliant Eyes might also 
have a role to play in fulfilling future strategic early- 
warning and surveillance requirements. 

Additional TMD Programs 

In addition to the core TMD program and Brilliant 
Eyes, the Bottom-Up Review examined the advan- 
tages and costs of proceeding with several other pro- 
posed TMD programs; a sea-based upper-tier pro- 
gram. the Army ’ s Corps Surface-to- Air Missile ( SAM) 
system, and ascent/boost-phase intercept capabilities. 

Sea>Based Upper Tier. All sea-based concepts 
for higher-altitude missile (‘'upper tier”) intercepts 
take advantage of the Vertical Launch System on naval 
combatants and offer very long-range intercept poten- 
tial when supported by BE or some other over-the- 
horizon sensor. This is particularly true for concepts 
using an upper-stage intercept element based on Light- 
weight Exoatmospheric Projectile (LEAP) technology 
and carried by the Standard missile. These sea-based 
systems could provide extensive area protection. 

Corps SAM. This new mobile air and missile 
defense system would protect Army or Marine maneu- 
ver forces against short-range ballistic missiles and 
advanced cruise missiles fired from any direction. In 
addition. Corps SAM would be more transportable, 
more mobile, and have more on-line missiles per 
battery than the Patriot PAC-3. 

Ascent/Boost-Phase Intercept. We will also in- 
vestigate the feasibility of defensive systems having 
earlier intercept capabilities so that enemy missiles 
could be destroyed while they are still ascending. This 
would be a Joint Air Force-Ballistic Missile Defense 
Organization (BMDC^rogram. 

TMD Options 

Four TMD options that build on the core program 
were examined. The options differ with respect to the 


ways in which they supplement the core program and 
the time period in which the additional programs they 
provide would proceed through the acquisition pro- 
cess. 

Option 1 : Core TMD Program Plus Sea>Based 
Upper Tier and Corps SAM. This option, consisting 
of the core TMD program (PAC-3. THAAD, Standard 
Missile Block IV A) plus both the Sea-Based Upper 
Tier and Corps SAM systems, was the Bush TMD 
program. Proceeding with all five of these major 
system acquisitions would require about $14 billion in 
investment funding for TMD during FY 1995-99. This 
option would create a significant bow- wave problem in 
the period beyond the FYDP, due to the large number 
of systems acquired during the initial years. 

Option 2: Core Program Plus Sea-Based Up- 
per Tier. This option consists of the core TMD pro- 
gram plus the Sea-Based Upper Tier system and a less 
vigorous development effort for Corps SAM. Under 
this option. Corps SAM would not enter the demon- 
stration/validation phase any earlier than FY 1998. 
About $12 billion would be needed in FY 1995-99 to 
implement the option. Post-FYDP acquisition funding 
would increase modestly. 

Option 3: Core Program and Technology 
Demonstration. This option would pursue the core 
TMD acquisition program plus a technology demon- 
stration only for the Sea-Based Upper Tier. Depending 
on the success of the technology demonstration effort, 
the Sea-Based Upper Tier system could transition to an 
acquisition program in FY 1998. Alternatively, devel- 
opment of Corps SAM could be started at that time. 
The estimated FY 1 995-99 cost of this option is about 
$10 billion: no significant post-FYDP funding bow 
wave is projected. 

Option 4: Core TMD program. This option 
consists of the core TMD program only, delaying the 
start of any additional acquisition program — Sea- 
Based Upper Tier or Corps SAM — until at least FY 
1998. This option would require about $9 billion in 
funding in FY 1995-99 and about the same level of 
expenditure in FY 2000-06. 
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National Missile Defense Options 

In evaluating options for national missile defense, 
three main factors were considered: technological 
promise, responsiveness to the projected threat, and 
ABM treaty compliance. Various NMD architectures 
were examined, consisting of the Ground-Based Radar 
and the Ground-Based Interceptor, with and without 
Brilliant Eyes. In addition, four different development 
approaches were analyzed. 

Option 1: Standard Acquisition Program. This 
option would cost approximately $10 billion over the 
FYDP period. If started now, it could provide an initial 
operational capability by the year 2004. Pursuit of this 
type of NMD program might be appropriate if the 
likelihood that a potential adversary (e.g., Libya, Iraq, 
or North Korea) might acquire an intercontinental 
ballistic missile (ICBM) capability by 2004 was sub- 
stantially higher than it currently appears to be. 

Option 2: Systems Technology Demonstration 
Approach. This option would cost about $7 billion 
over the FYDP period. It envisions conducting enough 
development to ensure that the United States — given 
the knowledge of an emerging threat and the decision 
to st^ development — would have the capability to 
deploy a prototype ground-based system within about 
rive years and production-quality hardware in about 
eight years. Although this approach could save $3 
billion to $4 billion during FY 1995-99 relative to the 
first option, the total expenditure for a single, fully 
configured site (with production equipment) would be 
considerably more than if a standard acquisition pro- 
gram were started now. The specific option considered 
would permit a prototype deployment by 2003 (given 
a decision in 1999 to do so), with the first production 
hardware available in 2007. 

Option 3: NMD Technology Program Plus 
Brilliant Eyes. This option would cost $3 billion over 
the FYDP years, including about $200 million annu- 
ally for acquisition of Brilliant Eyes. It preserves a 
capability in the key technologies being investigated 
for NMD. Under this approach, it would take 10 to 15 
years to deploy an operationally effective system from 


the time a decision was made to do so. Cost savings 
relative to Option 1 would be $7 billion to $8 billion 
during FY 1995-99. The NMD technology alternative 
would, in conjunction with TMD activities, preserve 
an adequate industrial base in critical technology areas. 

Option 4: NMD Technology Program Without 
Brilliant Eyes Acquisition. This option would cost 
about $2 billion over the FYDP period. It is similar to 
the third option, except that a Brilliant Eyes acquisition 
program is not included. Option 4 would provide cost 
savings (relative to Option 1 ) of $8 billion to $9 billion 
during the FYDP years. 

The Decision 

In considering the proper approach to ballistic 
missile defense, the Bottom-Up Review examined a 
range of program options that emphasized theater 
missile defense, national missile defense, both TMD 
and NMD, or neither. The options ranged in cost from 
$15 billion to $25 billion, although each would gener- 
ate significant savings compared with the Bush 
Administration’s planned $39 billion expenditure on 
ballistic missile defense during FY 1995-99. 

Given the nature of the present and projected threat 
from ballistic and cruise missiles armed with weapons 
of mass destruction, a decision was made to emphasize 
protection of forward-deployed U.S. forces in the near 
term and to proceed with a more robust TMD program, 
combined with a more limited NMD technology pro- 
gram. 

On TMD, we have decided to pursue Option 2 — 
a TMD program that includes PAC-3, the Standard 
Missile Block IV A, THAAD, and the Sea-Based Up- 
per Tier system, all funded as major acquisitions in FY 
1995-99. We will also examine the feasibility of as- 
cent/boost-phase intercept capabilities. Development 
of PAC-3 will allow major work on Corps SAM to be 
deferred until FY 1998. 

On NMD, we will fund a technology program at 
approximately $600 million per year as a hedge against 
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the emergence of a greater long-range missile threat 
than is now projected. This program, in conjunction 
with the reconunended TMD option, will preserve an 
adequate technology base in critical ballistic missile 
defense areas. 

Specifically. Brilliant Eyes, or an equally effective 
alternative, would continue as a technology program; 
ground-based radar technology would ad vsmce through 
the GBR program for THAAD; and existing intercep- 
tor technology efforts, including THAAD and LEAP 
(if selected for the Sea-Based Upper-Tier system), 
would provide a development path to a ground-based 
interceptor for NMD. 


Overall, the ballistic missile defense program will 
require an investment of approximately $18 billion 
over the FYDP period, with about two-thirds (or $12 
billion) of the total expenditure directed toward TMD. 
This will provide a savings of about $2 1 billion com- 
pared with the previous Administration’s BMD pro- 
gram. 

We believe the recommended overall BMD pro- 
gram — a robust TMD effort plus a limited NMD 
technology program — is the best and most cost- 
effective approach. It is both consistent with our 
current understanding of the likelihood of a limited 
missile attack against the United States and provides 
the capabilities needed to defeat the more pressing 
theater ballistic and cruise missile threats. 


